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flespiratoryv Asthm^ ' 
tightness, dyspnea, paradoxical bronchospasm, and wheezr 

in g . ; i. 

Skin:. Contusions, ecchymoses, and pruritus. . 
OVERDOSAGE 

Chronic overdosage may result in signs/symptoms of hyper- 
corticism (see PRECAUTIONS). Inhaiation by healthy vol- 
unteers of a single dose of 4000 meg of fluticasone propio- 
nate inhalation powder or single doses of 1760 or 3520 meg 
of fluticasone propionate inhalation aerosol was well toler- 
ated. Fluticasone propionate given by inhalation aerosol at 
doses of 1320 meg twice daily for 7 to 15 days to healthy 
human volunteers was also well tolerated: Repeat oral 
doses up to 80 mg daily for 10 days in healthy volunteers 
and repeat oral doses up to 20 mg daily for 42 days in pa- 
tients were well tolerated. Adverse reactions were of mild or 
moderate severity, and incidences were similar in active and 
placebo treatment groups. The oral and subcutaneous me- 
dian lethal doses in mice and rats were >1000 mg/kg (>2000 
and >4 100 times, respectively, the maximum recommended 
daily inhalation dose in adults and >9600 and > 19 000 
times, respectively, the maximum recommended daily inha- 
lation dose m children on -a mg/m 2 basis); •• 

DOSAGE AND ADMINISTRATION 

FLOVENT ROTADISK should be administered by the 
orauy.inhaled route, in j>atients;4, years of age and older. In-, 
dividual patients will ^experience a variable time to onset 
and degrwof ay^ptomi^ pippio- ; 

nate inhalation powder has a relatively rapid onset of action 
for an inhaled corticosteroid. Improvement in asthma con- 
trol following inhaled administration of fluticasone propio- 
nate can occur within 24 hours of beginning treatment, al-. 
though maximum benefit may hot be achieved , for 1 to. 2 
weeks or. longer after starting treatment. 
After asthina stebihty has rjeen ac^ it is always desir- 
able to titrate to the liwest effective dose to reduce the pos- 
sibility of side eflects. I)oses as 'low as 50 meg twice daily 
ha v« been shown to be effective in some patients. For pa- 
tients who do not respond adequately to the starting dose 
after 2 weeks of therapy, higher doses may provide addi- 
tional asthma control The safety ahd efficacy of FLOVENT 
ROTADISK when administered in excess of recommended 
doses Have not ^ feh estebhshed; 
Itinsing the mouth' after inhalation is advised. 
The recommended starting dose , and the highest recom- 
mended dose of fluticasone. propionate iiihalatidn powder, 
based on prior antirasthm therapy* are listed in the follow- 
ing table. " 

[See second, table at top of previous page] ... ....... 

Geriatric Use: In studies where geriatric patients (65 
years of age or older, see PRECAUTIONS) have been 
treated with fluticasone propionate inhalation powder, effi- 
cacy and safety did not differ from that in younger patients. 
Consequently, no dosage adjustment is recommended. 
Directions for Use: Illustrated Patient's Instructions for 
Use accompany each package of FLOVENT ROTADISK 

HO W SUPPLIED 

FLOVENT ROTADISK 50 meg is* circular double-foil pack 
containing four blisters of the drug. Fifteen (15) 
ROTADISKS are packaged in a white polypropylene tube, 
and the tube is packaged in a plastic-coated, moisture- 
, protective foil pouch. A carton contains the foil pouch of 15 
ROTADISKS and one dark 'orange- and peach-colored 
DISKHALER inhalation device (NDC 01734)511-00). 
FLOVENT ROTADISK 100 meg is a circular double-foil 
pack containing four blisters of the drug.- Fifteen (15) 
ROTADISKS are packaged in a white -polypropylene tube, 
and the tube is packaged in a pi astic-coa ted ; m oistu re- 
protective foil pouch. A carton contains the foil pouch of 15 
ROTADISKS: and one dark orange- and peach-colored 
DISKHALER inhalation device (NDC 01734)509-00). 
FLOVENT ROTADISK 250 meg is a: circular double?foil 
pack containing four blisters of the -:drug. Fifteen (15) 
ROTADISKS are packaged in a white polypropylene. tube, 
and the tube is packaged in a plasti c-coated, moisture- 
protective foil pouch. A carton contains the foil pouch of 15 
ROTADISKS and one dark orange- and peach-colored 
DISKHALER inhalation device (NDC 0173-0504-00). 
Store at controlled room temperature (see USP), 20 e to 25°C 
(eSTito^TTR'in'a'^VplBce.rK^ but of reach "of children. 
Use the ROTADISK blisters within 2 months after opening 
. of the 'moistur^protective foil overwrap w before the expi- 
ration date, Whichever conies first. Do not puncture any flu- 
ticasone p>opiohate ROTADISK olister until taking a dose 

ush^,^ebisiai^ER; - v * 

Nove^ta; J997/RL-472 

.. . .Shown in Product Identification Guide, page 312 
Information will be superseded by *upplements ir*d subsequent editions 



FORTAZ 

]for { tax) : • ; 
(ceftazidime for injection) . .: 

FORTAZ ^ 

(ceftazidime sodium injection) 

Tor Intravenous or Intramuscular Use 
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DESCRIPTION 

CeftazicUme.is a sejau^ynthetic, broad-spectrum, beta- lac- . 
tarn antibiotic for parenteral administration. It is. the pen-; 
tahydrate of pyridinium,. l-[[7r[[(2-aminp-4TtJhw ; 
carboxy-i-methylethoxy) imino] acetyl] an^p]-2-carI»3tyr€f- ; 
bxch5-thia-l-azabicydol4.2.0loct-2-en^ hyaW- 
ide, inner salt, [6R-[6a,7p(Z)l]. 

The empirical formula is C^HsaNeO^, representing a 
molecular weight of 636.6. : .. _. ; , ." . " . 

FORTAZ is a sterile, dry powdered mixture of ceftazidime 
pentahydrate and sodium carbonate. The sodium carbonate 
at a concentration of 118 mg/g of ceftazidime activity, lias 
been admixed to facilitate dissolution. The total sodium con- 
tent of the mixture is approximately 54 mg <2.3 mEq)/g of 
ceftazidime activity. . 

FORTAZ: in sterile crystalline form is supplied in vials 
equivalent to 500 rag, 1 g, 2 g, or 6 g of anhydrous ceftazi- 
dime and in ADD-Vantage® vials equivalent to. laor: 2 g of 
anhydrous ceftazidime. Solutions of FORTAZ range in color 
from , light yellow to :amber, depending on the diluent and 
volume used. The pH of freshly constituted solutions .usu- 
ally ranges from 5 to 8- . : . : . 

FORTAZ is available as a frozen, iso-osmotic,„sterile,-non- 
pyrogenic solution with 1 or 2 % of ceftazidime as ceftazi- 
dime sodium premized with approximately 2.2 or 1.6 g, re- 
spectively, of dextrose hydrous, USP. .Dextrose, has been 
added to adjust the osmolality. Sodium hydroxide is used to 
adjust' pH and neutralize ceftazidime pent^ydrate f^ 
acid to the sodium salt. The pH may have been adjusted 
with hydrochloric acid. Solutions of premixed FORTAZ ■ 
range in color from light yellow to amt^liw^iita^ iau 
intended for. intravenous (IV) use after thawing to 'room' 
temperature. The osmolality of the solution is approxi- 
mately 300 mOsmol/kg, and the pH of thawed solutions 
raio^es;nxnB';5 tb\7^. - : y' T'^" ^ ;['''' '^J^' r - 

The plastic container for the frozen , solution is fabricated 
from a specially designed multilayer plastic, PL 2040. Solu- 
tions are in contact with the polyethylene layer of this .con- 
tainer and can leach out certain chemical components of the 
plastic m" very, small amounts within the expiration, period. 
The suitability of the plastic has been confirmed in tests in 
animals according to USP biological tests for. plastic con- 
tainers as i-well as by : tissue culture tbxidty . studies: : 
CLINICAL PHARMACOLOGY ; ; 

After IV administration of 500-mg and 1 -g doses of ceftazi- 
dime over 5 minutes to normal adult male volunteers, mean 
peak serum concentrations of 45 and 90 mcgftoL, respec- 
tively, were achieved. After IV infusion of 500-mg, 1-g, and 
2-g doses of ceftazidime over 20 to 30 minutes to normal 
adult male volunteers, mean peak serum concentrations of 
42, 69, and 170 mcg/mL, respectively, were achieved The 
average serum concentrations following TV infusion of 500^ 
mg, 1-g, and 2-g doses to these volunteers over ah 8-hour 
interval are given in Table i. 



. Ceftazidime 
IVDose 


Senim Concentrations _ 
(mcgftnL) : 


0.5 h 


lh 


2h 


4h 


8h 


500 mg . 


. 42 


25 


12 


•6.' ' 


• i "., '"' 




60 


39 


23 


11 


3 




.129 


75 


.42 . ; 


13; 
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The absorption and elimination of ceftazidime were directly 
proportional to the size of the dose. The half-life following 
IV administration was approximately : 1.9 hours. Less than. 
10% of ceftazidime was protein bound. The degree of protein 
binding was independent of concentration. There was no ev- 
idence, of accumulation of ceftazidime in the serum in indi- 
viduals with .normal renal function following multiple IV 
doses of l and 2 g every 8 hours for 10 days, . 
Following intramuscular (IM) administration of 500-mg and. 
1-g doses of ceftazidime to normal adult volunteers, the 
mean peak serum concentrations were 17 and 39 mcg/mL, 
respectively, at approximately 1 hour. Serum concentrations 
remained above 4 mcg/mL for 6 and 8 hours after the IM 
administration of 500-mg aid 1-g doses, respectively? The 
half-life of ceftazidime in these volunteers was apprbxi- 
mately 2 hours. n\ 
The presence of hepatic dysfunction had no effect on die 
pharmacokinetics of ceftazidime in individuals adminis- 
tered 2 g intravenously every 8 hours for 5 days: Thereforei 
a dosage adjustment from the normal recommended dosage 
is not required for patients with hepatic dysfunction, pro- 
vided renal function is not impaired. 



PHYSICIANS' DESK REF 



Approximately *0*: to 90% of an IM or IV <i 
dime is excreted unchanged by the kidneys , 
period:; After the f^ adminif^tion-cf sin^ei- 
dc^es; approximately 50% of the dose ^ppearod, . 
in JJie fi^ 2 hourB:.^ . additional :2^ 
tweeii^rand '4Aourfi rafter; dosing, \and:ap 
other l2% of the dose appeared in the:urm 
8 hours lateri The eUrnination ceftazidime ^ 
. resulted in hi^i therapeutic: concentrations in;*' 
Thermean renal clearance of ceftazidime was- f 
100 nil/min. The calculated plesnm dearaw 
mately 115 mlVnim -indicated nearly complet 
: nf np ftjtTiHitn p hy thp rpnnl rrmte: Adminis trate 
ecid /before dosing had nb effect en the .^ 
of iceftaxid^e: TOs: suggested that cefta 
nated by glomerular nitration and is not i 
. by renal tubular mechanisms. - z- -i \ 
Since ceftazidime ^ list eluninated almost solely^ 
neys; its serum half-life is significantly ] 
tients with impaired renal function; Cons _ 
adjustments in such rjatiehts as described in ^ 
AND ADMINISTOATION section are i 
Therapeutifc 'conceptions 
the f oUbwiii^ iirf^' tissues and ; fluids. - 
{See ; tahte ^^^^i^^a^^^ 
Microbiology: C€ftiazidm^ 
ipg its effect : b^ : mlu1iHioh ^'em^mes" 'i 
wall 8y^tte^. i 

sxisc^ptible to raftazidime ^ ^^;<ihduding^ 
tant to gentamicin ^d othCT 

■ tive ^br^anisi^i : ft is ^li^hly staile to most c ^ ^ 
taht beta-lactajnases, plas^ 
produced Iry 1^ ^ 

isms' aind, cbhs^uentiy/'is ? active; «^a^" mt 
sistaiiito^ 

€ef^zidime has^b^-slio^tp^ 
:ing-oiigamsu^ 

sppM 'raciudi^ and JSiiiir ^ 

ogeries; Eschericiun j^i; no^ infiuen 
ampirillin-resistant strains; Klebsiella spp: ija 
siella pneumoniae ); Neisseria meningitidis; I _ 
ttis; Proietis vulgaris; P^udomohas spjpr(ihciu^jf 
TTwnas o*riiginosay, w 

Aerobes, Gram-positive: ; S^h^ylo)^iaMrt^ 
penicillinase- and nbn-peiu 
Streptococcus o^alactiae (group B streptocccd^ 
: cus pneumoniae; and Streptococcus pyogenes ( 
hemolytic'streptococc^ v.;_/.. , ;,_^.'_ 
Atiaerdbes: " Bacteroides spp: (NOTE: many e 

^fta^cUme hies beeh : sh'cTwn to be aJctiye in yU 
most.sfrainsof^^ 

cal significance of these data is unknown: j _ 
spp., C^tria^um 8pp.%bt fodudin^C^ 
HotmopKttu&p^^ 

ly I^o^ u$ nw * 
spp.; Pepto&reptc<occtis Prbvidencia spp). 
Providencia rettgeri, fomexly Proteus rettgeriX^ 
spp;; ShigeUd && Staphylcic^ 

Ceftazidime and the ammc^lycosides iuaye been ; 
synergistic "in piu^ a^aanst . 
tiie enterobac^^a^. and carhen'^ 

also oeen shown to be synergistic in uitrp. ag«i 

Geftazidime is nbt^ct^ejw ;Vi^p against i 
tant staphylccccd, S^ptococcus imd,~: 
enterococci. Listeria monocyte 1 
Clostri&iim ^ %Vr. : v- .. 

Susce^Vii'rty Jes&iy biffuston Techniques: Qu 
methods .that require ^measurement of.zone dia 
an estimate of antibiotic susceptibility. One tz 

■ dure 1 "^ has been recommended for use with Htt^ 
eu^ptibihty to ceftazidime. 
Reports . from the laboratory giving results of thr % 
single-disk susceptibuaty,test with, a ^O-mcg- f 
disk should he interpreted according . to .the folio; 

. ria: ,;,-■>:; .-. ' 
t ■ Susceptible organisms produce zones 6f;18 mm o)r" 
indicating that the test organism is likely to ; 

t^Prapy. - •-.-.v' 
, Oi^ani8ms : that^pToduce zones of . 15 to 17 .mtt^ 
pected : to be susceptible if high dosage is used ofM 
fection is cpnnned to tissues and fluids (e^., urinp)i»; 
high antibiotic levels are .attained. 

■ Resistant organisms produce zones of 14 mm:of; 
dicating that other therapy should be selected. W r 
Organisms should be tested with: the ceftazidime d 
ceftazidime has been showri by in ^ifro tests to^ 
against certain strains found resistant when olH 
lactam disks are used." 
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iized : procedures,require the use of laboratory con- 
^Wyftnisms. The 30-mcg ceftazidime; disk should give 
^iimeters between 25 and 32 mm for Escherichia cdi 
|26922. For Pseudomonas aeruginosa ATCC 27853; 
^ diameters should be between 22 and 29 min. For 
fyytococcus aureus ATCC 25923, the zone diameters 
g#ePbetweei^ $ \Y I V 

Techniques: In' dthersi^ptiDu^ty;testmg : p 
ilBh^.g., ICS agar dilution or the equivalent, a bacterial 
s %j£roay !te cpraidered susaptibie^ffi^ iim inlii K. 
jytwrontratidn ,(MIC) value for cef^idime is not more 
^8*mq>jfrnLV. OrgajuViW'are considered resistant /to 
"ffiieiif the MIC is':'£ '64 mcg/mL! Organisms having 
^J.value of < 64 mcg/mL but > 16 .mcg^n^'are expected 
SM^ptiWe^if Idgh; dosage is^us^pr if /the infection is 
to tissues '^d tiuids' (e.g., urme)in which high an- 
^levels are attained.! . - „ : " ' Y : ■■ ' ' * '"' '* "' : * ~ ' 
Ift J^dard difiusion methods," dilution procedures 'reV 
SMhe use of laboratory; 'ron^ Standard 
^Wime powder should giveJVDC .values in the range of 4 
^«g/mL~ for Sj^hytoctecus a^hus'kTOC 25923.' For- 
j^Aia ^o/z ;ATCC 25S^22« the MtC 'i^ge ' ^6^d te r be-. 
p25 and 0.5 mcg/mL. ',: For Pseudomdnas aeruginosa 
$7853, :the MIC grange* stiq^d ^ be^etween 0.5 and 2 



lis mfficatecv for t^ trea^etitibrpatients with ih- 
frfcaused by susceptible' strains the designated br^ 
in the foUciwing diseases: - ' > * •; .<s -f 
K Respiratory. Tract li^e^bns/^ihcluduig^pneumo- 1 
yfcaused by ^Pseudomonas oen^'Hos^ and bther : i^u- 
■"IgBos sppV Haemophilus Hhfluenzde^ including ampi- 
a-resistant strains; KUbsulla sppz/Enterobacter spp.; 
^^mirabUis;^^terKk& Citro~ : 

^spp;; Streptococcus pteurwhiae; an'd^StaphylocoC' 
J«rtiis (metm'dUm-suscep^^ 

^ ind Skin-Structure Infections caused 'by Psetidorno* 
^_ruginosa;-KM 

■^including Proteus miro©i/«:an&^ 
^MUrobacter Bpp/, Serratia Bpp:)'Staphylococcus cu- 
•Jmethici^^usceptible 1 straiiw^'^d-S^ptoc^ui 

(group A beta^hemblytic streptococci). ■ 
Swy Tract Infections, both completed aiid uncompli 
^'caused by -Pseluio^mohas'aeru^hosa *; Ent^ 
fegProte'us spp., mcluding-Prbteiw mirabilis and indole- 

'irtol Septicemia caused by Pseudomonas aeruginosa, 
jftla^^HMmophUusm 

Ua spp., Streptococcus pneurnoniae, and Stdphylo- 

• aureus (me^alliii^uscVptibie" strains).- v-.L-y 
> ind Joint Infections caused-by Pseudomonas oeru- 
£ Klebsiella spp., £ri#rc#^rsppt and Staphyki- 

• dumwHmethi tillih-ensceptibie strains);-' ;0 r. V " 
cologic Infections, includiiig ehdbmetritis, pelvic 
M tie, und other inTecti^ 
^^by^Escteric^Hcblt 

Nominal ~ Infections; 'mcludiiog peritonitis caused 
ierichia cbli, Klebsiella' epp- t and Staphylococcus 
i (methictf lm^usceptible^^ polymicro- 
''■ctions caused by aerobic and anaerobic organ- 
1 Bacteroi&s^Bpp'imany -etraine of Bar£ero«ies 

• ■are -resistant)^' 1 r^v.i=:b j i; r :;.::t^-:- r- ••>•<■*. ^ . 
I ; Nervous System' Infections/ 'including meningi- 

» used; by 'Haemophilus* influenzae : &hd Neisseria 
tfCtidisl&ftanaune hM^alsobeen ;«sed successfully 
mited number oTcasesoYmenin^&'duet^ 
\* aeruginosa ahd Streptococcus pneumoniae: . - ' 
ns- for t^cteriaJ cultures should be obtained before 
iJ1 on * er ?° ^bl. ate ^ahd identify causative organisms 
|^^tennine their ^ susceptibibty ^-to :c£ftaadame. *nier- 
S»fl* be instituted before results rfsusceptibihty : studies 
wn; however, once' these results become Available, 
biotic treatment shouH be adjusted ^ accordingly. 
£ may be used alone in cases- of confirmed or sus- 
^ M>psis. : Ceftazidime has been' used r successfully in 
| trials as empiric therapy in cases where various coh- 
therapies with other- antibiotics have been used, 
t may also be used concomitantly with other antibi- 
thias aminoglycosides, vajicdmycin; and clindamy- 
Aere and life-threatening infections; and in the im- 
Jftpromisedpatieiit^^ tirekt- 
I'ippropriate/prescribing informatiori in the labeling' 
Jfcther antibiotics^ The dose d£ 

^'the severity of the iirfection and -the patient's con- 

dications ;,";' /; V' ; "'" : " ' 

la contraindicated in-patients -who have, shown hy* 
^tivity to ceftazicUme pr.the cephalosporiu group, of 

NGS ■ - ■'• ^' :----^vf i.- < 

||£ THERAPY WITH FORTA2 • IS?fNSTITUTED. 
HKUJL INQUIRY SHOULD BE , MADE- -TO DETER- 
l^llETHER THE PATIENT HAS HAD PREVIOUS 

mSENsiTiyrry: ^reactions toVceftazidime, 
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Table 2: Ceftazidime Concentrations in Body Tissues and Fluids 



Tissue or Fluid 



Urine..-, 

Kle*;...'/*- 
Synovial fluid 
Peritoneal fluid- 
Sputum 

Cerebrospinal fluid 

(inflamed meninges) 
Aqueous humor 
Blister fluid - 
Lympliatic fluid 
-Bone 

Heart muscle. 
Skin : . • 
Skeletal muscle - 
Myometrium i " " 



Dose/ 
-Route 

v.-'T ; 


"xNo.of \ 
Patients' 


'. / ; .Time of 
. „ Sample 
Pbstdose : : 

" ' i±-iLLL — 


500 mg.IM - 


6 


0-2 h 


. 2gIV' 


- 6 


0-2 h 

90 min v 


.2-g-iy.. 


• 3 "• " '• 


2 g:IV 


... 13 ^ ■ ' 


•••2-h : -; : , : - 


2gIV 


'- ... 8 c '--' ' 


.• 2h • , -:-v- 


l gIV : • ' 


8 


v' ■* ' rh ~ i ■' 


2gq8hIV 


: 5 


120 min ; ^ 


. 2gq8hIV 


6 . 


•■ \. : ' : 180 min" ' r ]l 


2^IV 


13 


-■■ ■ , - : "l-3:h : - 


. : i giv 
• igiv " 


7 :: : ' : :;V; -. 


"' c -" ; 2^3.h' :: .. ;: ' ; " : -'- 


7 : 




..;"-2g'iv-* : :^' 


y 8 ; 


\ v o^ h:v ' 


35 . 


. .: 30-2W.min 1 { ; . ■ : 


2 ; g.IV V 


22 


_ : : \ 3fciMniilC-.*;'; : ; 


;2gIV 


35 


30^280 min " 


2 g IV " • 


. 31 


.. ^;f' v l^h;;^ o J;'i 



. ~ Average ^ 
" Tissue or * 
' Fluid. 
. Level 
(mcg/mL or 
^ mcg^ig) 



2400.0 

,i2,ooo.6r 

~ 36:4 ; 
25.6 
48.6 
; 9.6 

£ li^o 

' / 19.7 
; 12.7 

:; - :: -l8.T i ■■ 



CEPHAIX)SPORINS t PENICILLINS r OR OTHER DRUGS 
IF. THIS. PRODUCT. IS_T0 BE GIVEN TO PENICILLIN 
SENSITIVE PATIENTS, CAUTION SHOULD=BE:EXER- 
CISED BECAUSE CROS^irlYTERSENSmVliY AMONG 
BETA-LACTAM ANTIBIOTICS HAS BEEN CLEARLY 
DOCUM ENTE D AND MAY OCCUR IN UP TO 10% OF PA- 
TIENTS WITH A HISTORY OF PENICILLIN ALLERGY. 
IF AN ALLERGIC REACTION TO FORTAZ 0<CCURS;DI& 
CONTINUE THE DRUG. SERIOUS ACUTE HYPERSEN- 
SITIVITY; REACTIONS MAY REQUIRE TREATMENT 
WITH ^EPINEPHRINE AND OTHER EMERGENCY 
MEASURES^ 'INCLUDING OXYGEN, IV: FLUIDS, TV AN- 
TIHISTAMINES, : CORTICOSTEROIDS, PRESSOR 
amines; and; airway MANAGEMENT, as CUNI- 

CAIXY INDICATED. . . - , ; ; i : 

Pseudomembranous colitis has been reported Wmi nearly 
all antibacterial agents, including ceftazidime, and may 
range in severity from mild to life threatening. Therefore, it 
is important to consider this diagnosis in patients who pre- 
sent with diarrhea subsequent to the administration of an- 
tibacterial agents. ■ ^ ; <' : :-. *■; 

^atment with antibacterial agents alters' the normal flora 
of 4he colon and -may permit ovei^rowtia of ^clostridiai"Stud- 
ies ihdica*& that a -toxin produced by Clostridium difficile is 
one primary cause of "antibiotic-associated colitis^ ^ ;•;;.»' 
After, .the diagnosis :of pseudomembranous cohtis has been 
established/ appropriate therapeutic^measures should be 
imtiatecL-lMild cases of pseudomembranous colitis usually 
respond to drug discontinuation alone. In moderate 1 to se- 
vere cases^ consideration should he; given .'to vmanagement 
with fluids and electrolytes, protein supplementation, and 
treatment with an antibacterial drug clinically effective 
against Clostridium difficile colitis. . ■ - , > 

Ejevated . levels of ceftazidimerm patients .with renal insuf- 
ficiency can lead^tq seizureSi encephalopathy; mrtpri^n and 
neuromuscular excitability, (see PRECAUTIONS). 
I^CAUTIONS 

General: Ceftaiidime has not been ^hown to ^ be ^ riephrc- 
toxic; however, high and prolonged serum antibiotic concen- 
trations can occur from usual dosages in patients with trah-* 
sierit or persistent * reduction of urinary output because i of 
renal insufficiency. The total daily dosage should be reduced" 
wheii ceftazidime is admrnistered to patients with renal in- 
suffidehcy .(see.I)QSAGE AND ADMINISTRATION). Ele- 
va ted levels of «ftja]zidime in these patients can lead to sei- 
zures, encephalopathy, asterixis, and neuromuscular excit- 
ability. Contmueo* dosage should be determined by degree of 
renal impa^irment; severity of infection, and susceptibility of 
the causative organisms. 

As with other antibiotics, prolonged use of FORTAZ may re- 
sult in overgrowth "of nonsusceptible organisms. Repeated 
evaluation of the patient's condition is essential. If superin- 
fection occurs during therapy, appropriate measures should' 
be taken. 

Inducible type I beta-lactamase resistance has been noted 
with some <n^anisms (e.g., Enterobacter spp., Pseudomonas 
spp:, and Serratia spp.). As with other extended-spectrum 
beta-lactam antibiotics, resistance can develop during ^ ther- 
apy, leading to clinical failure in some cases. When treating 
infections caused by these organisms, periodic susceptibility 
testing should be^peribrmed when clinically appropriate; If.: 
patients fail to respond to monotherapy, an aminoglycoside, 
or similar agent should be considered. ' ' ~ ' 

Cephalosporins may be associated with a fall in. prothrom- 
bin activity, Those, at. risk include patients with renal and 
hepatic impairment, ;or poor nutritional state, as -well as:pa- " 
tients receiving a protracted course of antimicrobial ther- 
apy. . Prothrombin time should be monitored in . patients at 
risk and exogenous vitamin K administered as. indicated. 



FORTAZ should prescribed,^ xautiqn.in mdivid^s 
with a* history of gas^mtestinai d^seasel 'pa^cuiarly coii- 

t * S V--..-\ ; .;'- : - ^ V^-r'v'. V ''.-'V*'- ■ - ' '""T.: 1 .^'/! """" 

Distal necrosis can c«rur ^afteViimdvertent intra-arierial ad- 
ministration of ceftazidime. ; , S \: « ^ ^ 
Drug intwactioraV'fiNephro^ 

lowjmx ^ conconutant adm^trafeon !oif ^ wpb^bspor^ widi 
a^nogly^ide.antibip^ such as niro- 

ifF^f'-Jtevd fimctipp'should be carefully ^mtored; espe^ 
c^y-if.h^erd^aies "cf ^^^^ 
in^u>tei^^r,if^^ 

tial_ nephrotoxicity and "ototoxirity^ 
antibiotics. Neplirotoxicity and ototoici^ >pere not noted 
when ceftazidibae was given alone in- clinical triaU^*.f : - 
Chlo^^phenicol has been shown to be iaita^nis^c to beta- 
lactam antibiotics,;mcluQ^n^ ceJtead^^ on in vitro 
studies and; time kiH curves witfirentenS ^ gj^^he^tive ba-! 
cilli. Diie to the possibility bf .aritagonisih £h v o»w?r particu- 
larly when bacteriridal activity is desired, this drug combi-: 
nation should be avoided. ^ ^^"7 r :;r . 
Drug/Laboratory Test Interactions: V Hie administration of 
cefUridime ^ may result iri^a fals^positive reaction ; fbr glu- 
cose in the. urine using CUNTrEST ^teblete^Behem'cVs so- 7 
lution, or Fehling's soluiionl It is recommended ^ that glucose^ 
tests based on enzymatic glucose oxidase reactions ^ (snch as 
CLD^ISTDCf or TE$T^^%used. ^T-\ 
Carcinpgenesis^ Mutagenesis, impairment of Fertility: 
Lbngrterm studies in animals have.; hot been performed to ' 
evaluate carcinogenic poten^rHowever, a mouse liticronu- 
cleus test ana an Ames tejit \were : both negative for muta- 
genic effects.; '-".v* J " ! 
Pregnancy: Teratogenic Effects: Pregnancy Category 
B: Reproduction s^dies have been performed in mice and 
rats at doses up to 40 times the human dose and have re- 
vealed no evidence of ^paired fertility or harm to the fetus 
due to FORTAZ^ 'JThere are, however, no adequate and well- 
con trolled studies in pregnant women. -Because, animal re- 
production studies are not -always predictive of human re-/ 
sponse, tiiis drug should be used during pregnancy only if 
.clearly, needed^ v~ ' " 

.Nursing Mothers: Cefta^diine is excreted in ^^.huinan milk 
in. low . concentrations. Caution should be exercked when 
FORTAZ is administered ,to.'a: nursing woman. : . . : i_ 
Pediatric Use: (see DOSAGE AOT >U)MINISTRATION). 
ADVE31SE REACTIONS ■"■ ; ^ } i / v 

Ceftazidime is generally, well tolerated: The mdd^ 
verse reactions associated with ; the v a 
ceftazidime was low mlclinical trials. 7 TW mbW. common 
were local reactions following IV ^ injection and allergic and 
gastrointestinal reactions. Other adverse reactions were en-, 
countered infrequently. No disulfiramlifre reactions were rV 
ported. 

The following adverse effects from clinical trials were con- 
sidered to be either related to cefta^dime therapy or. were of 
uncertain etiology: ' ' ' ■ * ' - : - /; - =x s < 
Local Effects, reported in fewer than 2% of patients, were 
phlebitis and inflamm ation at the site of injection (1 in 69 
patients). y. L " 

Continued on next j>age 
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^chloride injeeUo ^ 

g» for 7 days if reftig ^ " — J**-*- 

ADD-Vantage vials, when diluted 
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%*fi^tiL ° ten "* rature -fc 7 days 
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1- 6* Infusion Pack (Tray of 10) 
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£r Pharmacy Bulk Package (Tray 

(The above ADD-Van^^™*"** 'fV^ 7 of 10) 

Phed frozen in 50-mL, single^, X* SSI'S 

•Equivalent to anhydrofs " r^dte^" °' ^ 

REFERENCES 

^ c«» ParAonlsMa 5SS5JS" - smgle d " k method - 

ADD-Vantage is a registered trademark of Abbott Labora. 

J»TAFE . . registered trademark of Eli Lilly and Com- 

2?*E£^ «— •* of Ba» 

US Patents. 4,25'8,041; 4,829,45$; and 4 582 88fl 
February J998/RL-545 «.S8Z,830 

SAoin «« />i*aW Identification Guide, page 312 
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alpha,-. oTbeta-a^neS ttfr"*^ alp ^ 
nmc; or benxoue^ine receptor^ musca- 

?aSS^? t * ""jnotriptan 

-Srtr^^ 

ilar artery, and inthevas^lMu^^l '-^ ^ humn » >»»- 
of humai. In these tW surLl^f ^ dura ma ^ 
aptortocause^orSifr •? cBv,te « »»»« re- 

lating with thBrSof^^e^Tdu^rr^- 
the anesthetized doe sumXSrt!, , "^Jf" headache. In 
carotid aiteriaTuo^flow^te. reduas "> e 

mela- 

known <auuca] significance of this binding is un- 

paction (ra W 5 to 20 mm^lt^ rtuTtn? ^ 
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IMITREX® 

llm'-t-trtx*] 
(sumatriptan succinate) 
Injection 

For Subcutaneous Use Only. 
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DESCRIPTION 

butane-l,4-dioate(l:l)! m<SoU ' 5 ' met}laii ^on a jnide 
The empirical formula is C J4 H 21 N,0,ST H n 
ing a molecular weight of 4135 4H6 ° 4 ' represent- 

CLINICAL PHARMACOLOGY 
Mechanism of Action: Sumatriptan h« k 
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fYClN SULFATE 

t (tobramycin Sulfate Injection, USP)? 



nach'seril] 
omycin Hydrochloride, USP) 



hon 

KHC1 (Sterile Vancomycin Hydrochloride, USP), 
mki is a chromatographically purified, tricyclic gly- 
•jjgbtjbiotic derived from Amycolatopsis orientalis 
mmardia orientalis) and has the chemical formula 
• HC1. The molecular weight is 1,485.73; 
jp base is equivalent to 0.34 mmol. 
^hydrochloride has the following structural 



HO .NHj 




tun : sterile vancomycin hydrochloride equiva- 
.■r;600 mg or 1 g vancomycin activity. Vancomy- 
Awide is an off-white lyophilized plug. When re- 
lic water, it forms a clear solution with a pH 
jM* 4.5. Hais product is oxygen sensitive. 

IIharmacology 

If poorly absorbed after oral administration; it 
Vrvenously for therapy of systemic infections. In- 
JifOection is painful. 

|*ilh normal kidney function, multiple intrave 
1 g of vancomycin (15 mg/kg) infused over 60 
Niuces mean plasma concentrations of approxi- 
0aL immediately after the completion of infu- 
pjjflsma concentrations of approximately 23 
after infusion, and mean plasma concentra- 
*imately 8 pg/mL 11 hours after the end of the 
^ple dosing of 500 mg infused over 30 minutes 
fi plasma concentrations of about 49 pg/mL at 
b of infusion, mean plasma concentrations of 
i»L 2 hours after infusion, and mean plasma 
fc J' of a*™* 10 PEtaL 6 hours after infusion. 
Itniicentrations during multiple dosing are sim- 
f^^^»*?*r a single dose. 
DC 000'^7#pJ|™g&inatibn half-life of vancomycin from plasma 
DC 000l!:7*#^ ^subjects with normal renal function. In the 
g *bout 75% of an administered dose of vancor 
g*t«l in urine by glomerular filtration. Mean 
|#»ce is about 0.058 IVkg/h, and mean renal 
out 0.048 Lfeg/h. Renal dysfunction slows ex- 
pomycin. In.anephric patients, the average 
nination is 7.5 days. The distribution coeffi- 
JjW.J 0 0.43 lAg. There is no apparent metab- 
■prii(i. About 60% of an intraperitoneal dose of 
fcglniimstered during peritoneal dialysis is ab- 
Tpkally in 6 hours. Serum concentrations of 
pi. are achieved by intraperitoneal injection of 
"^neomycin. Although vancomycin is not effec- 
*hy either hemodialysis or peritoneal dialysis, 
""'n reports of increased vancomycin clearance 
^wion and hemofiltration. 
- ( *nd renal clearance of vancomycin may be 
jr*lderly. ■. 

^^proximately 55% serum protein bound as 
^Ulrafiltration at vancomycin serum concen- 
V;^ 100 pg/mL. After IV administration of 
^inhibitory concentrations are present in pleu- 
ascitic, and synovial fluids; in urine; in peri- 
^ i fluid; and in atrial appendage tissue. Vanco- 
|;*rf»t readily diffuse across normal meninges 
Hj;iiuid; but, when the meninges are inflamed, 
~*t> the spinal fluid occurs. 
^The bactericidal action of vancomycin re- 
giroro inhibition of cell-wall biosynthesis. In 



idition, vancomycin alters bacterial-cell-membraneTwr- 
meability and RNA synthesis. There -is no cross-resistance 
between vancomycin and other antibiotics. Vancomycin is 
active against staphylococci, including Staphylococcus au- 
reus and Staphylococcus epidermidis (including heteroge- 
neous methirillin-resistant strains); streptococci, including 
Streptococcus pyogenes, Streptococcus pneumoniae (includ- 
ing penicillin-resistant strains), Streptococcus agalactia*, 
the viridans group, Streptococcus bovis, and enterococci (eg* 
Enterococcus faecalis. [formerly Streptococcus faecalis ]); 
Clostridium difficile (eg, toxigenic strains implicated in 
pseudomembranous enterocolitis); and diphtheroids. Other 
organisms that are susceptible to vancomycin in vitro in- 
clude Listeria monocytogenes, Lactobacillus species, Actino- 
myces species, Clostridium species, and Bacillus species. 
Vancomycin is not active in vitro against gram-negative ba- 
cilli, mycobacteria, or fungi. 

Synergy —The combination of vancomycin and an ami- 
noglycoside acts synergistically in vitro against many 
strains of S. aureus, nonenterococcal group D streptococci, 
enterococci, and Streptococcus species (viridans group). 
Disk Susceptibility Tests —The standardized disk method 
described by the National Committee for Clinical Labora- 
tory Standards has been recommended to test susceptibility 
to vancomycin. Results of standard susceptibility tests with 
a 30-pg vancomycin hydrochloride disk should be inter- 
preted according to the following criteria: Susceptible or- 
ganisms produce zones greater than or equal to 12 mm, in- 
dicating that the test organism is likely to respond to ther- 
apy. Organisms that produce zones of 10 or 11 mm are 
considered to be of intermediate susceptibility. Organisms 
m this category are likely to respond if the infection is con- 
fined to tissues or fluids in which high antibiotic concentra- 
tions are attained. Resistant organisms produce zones of 
9 mm or less, indicating that other therapy should be 
selected. 

Using a standardized dilution method, a bacterial isolate 
may be considered susceptible if the MIC value for vanco- 
mycin is 4 ug/mL or less. Organisms are considered resis- 
tant to vancomycin if the MIC is greater than or equal to 16 
pg/mL. Organisms having an MIC value of less than 16 
ug/mL but greater than 4 pg/mL are considered to be of in- 
termediate susceptibility 1 " 2 

Standardized procedures require the use of laboratory con- 
trol organisms. The 30-pg vancomycin disk should give zone 
diameters between 15 and 19 mm for S. aureus ATCC 
25923. As with the standard diffusion methods, dilution pro- 
cedures require the use of laboratory control organisms. 
Standard vancomycin powder should give MIC values in the 
range of 0.5 pg/mL to 2.0 pg/mL for S. aureus ATCC 29213 
For E. faecalis ATCC 29212, the MIC range should be 1 0 to 
4.0 ug/mL. 



INDICATIONS AND USAGE 

Vancocin HC1 is indicated for the treatment of serious or se- 
vere infections caused by susceptible strains of methirillin- 
resistant (beta-Jactam-resistant) staphylococci; It is indi- 
cated for penicillin-allergic patients, for patients who can- 
not receive or who have failed to respond to other drugs, 
including the penicillins or cephalosporins, and for infec- 
tions caused by vancomycin-susceptible organisms that are 
resistant to other antimicrobial drugs. Vancocin HC1 is in- 
dicated for initial therapy when metmcillin-resistant staph- 
ylococci are suspected, but after susceptibility data are 
available, therapy should be adjusted accordingly. 
Vancocin HC1 is effective in the treatment of staphylococcal 
endocarditis. Its effectiveness has been documented in other 
infections due to staphylococci, including septicemia, bone 
infections, lower respiratory tract infections, and skin and 
skin structure infections. When staphylococcal infections 
are localized and purulent, antibiotics are used as adjuncts 
to appropriate surgical measures. 

Vancocin HC1 has been reported to be effective alone or in 
combination with an aminoglycoside for endocarditis caused 
by Streptococcus viridans or S. bovis. :For endocarditis 
caused by enterococci (eg, E. faecalis), Vancocin HC1 has 
been reported to be effective only in combination with an 
aminoglycoside. 

Vancocin HC1 has been reported to be effective for the treat- 
ment of diphtheroid endocarditis. Vancocin HC1 has been 
used successfully in combination with either rifampin, an 
aminoglycoside, or both in early-onset prosthetic valve' en- 
docarditis caused by S. epidermidis or diphtheroids. 
Specimens for bacteriologic cultures should be obtained in 
order to isolate and identify causative organisms and to de- 
termine their susceptibilities to Vancocin HC1. 
The parenteral form of Vancocin HC1 may be administered 
orally for treatment of antibiotic-associated pseudomembra- 
nous colitis caused by C difficile and for staphylococcal en- 
terocolitis. Parenteral administration of Vancocin HC1 alone 
is of unproven benefit for these indications. Vancocin HCI rs 
not effective by the oral route for other types of infection. 
Although no controlled clinical efficacy studies have been 
conducted, intravenous vancomycin has been suggested by 
the American Heart Association and the American Dental 
Association as prophylaxis against bacterial endocarditis in 
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penicillinjallergic patients who have congenital heart dis- 
ease or rheumatic or other acquired valvular heart disease 
when these patients undergo dental procedures or surgical 
procedures of the upper respiratory tract 
Note: When selecting antibiotics for the prevention of bac- 
terial endocarditis, the physician or dentist should read the 
full joint statement of the American Heart Association and 
the American Dental Association. 8 

CONTRAINDICATION 

Vancocin HCI is contraindicated in patients with known hy- 
persensitivity to this antibiotic 

WARNINGS 

Rapid bolus ac^ninistration (eg, over several minutes) may 
be associated with exaggerated hypotension, and, rarely 
cardiac arrest. j> 
Vancocin HCI should be administered in a dilute solution 
over a period of not less than 60 minutes to - avoid rapid- 
infusion-related reactions. Stopping the infusion usually re- 
sults in prompt cessation of these reactions; 
Ototoxicity has occurred in patients receiving Vancocin HCI. 
It may be transient or permanent. It has been reported 
mostly in patients who have been given excessive doses, 
who have an underlying hearing loss, or who are receiving 
concomitant therapy with another ototoxic agent, such as 
an aminoglycoside. Vancomycin should be used with caution 
in patients with renal insufficiency because the risk of tox- 
icity is appreciably increased by high, prolonged blood 
concentrations. 

Dosage of Vancocin HCI must be adjusted for patients with 
renal dysfunction (see PRECAUTIONS and DOSAGE AND 
ADMINISTRATION). 

Pseudomembranous colitis has been reported with nearly 
all antibacterial agents, including vancomycin, and may 
range in severity from mild to life-threatening. Therefore, H 
is important to consider this diagnosis in patients who pre- 
sent with diarrhea subsequent to the administration of an- 
tibacterial agents. 

Treatment with antibacterial agents alters the normal flora 
of the colon and may permit overgrowth of Clostridia. Stud- 
ies indicate that a toxin produced by Clostridium difficile is 
a primary cause of "antibiotic-associated colitis." After the 
diagnosis of pseudomembranous colitis has been estab- 
lished, therapeutic measures should be initiated. Mild cases 
of pseudomembranous colitis usually respond to drug dis- 
continuation alone. In moderate to severe cases, consider- 
ation should be given to management with fluids and elec- 
trolytes, protein supplementation, and treatment with an 
antibacterial drug clinically effective against C. difficile 
colitis. . 



PRECAUTIONS 

General —Clinically significant serum concentrations have 
been reported in some patients who have taken multiple 
oral doses of vancomycin for active C. difficile-induced pseu- 
domembranous colitis.. 

Prolonged use ofVancocin HCI may result in the overgrowth 
of nonsiisceptible organisms. Careful observation of the pa- 
tient is essential. If superinfection occurs during therapy, 
appropriate measures should be taken.: r-. : ; 

In order to minimize the risk of nephrotoxicity when treats 
mg patients with underlying xenal dysfunction or patients 
receiving concomitant therapy with an aminoglycoside, se- 
rial monitoring of renal function should be performed and 
particular care should be taken in following appropriate 
dosing schedules (see DOSAGE AND ADMINISTRATION). 
Serial tests of auditory function may be helpful in order to 
minimize the risk of ototoxicity. 

Reversible neutropenia has been reported in patients re- 
ceiving Vancocin HCI (see ADVERSE REACTIONS), Pa- 
tients who will undergo prolonged therapy with Vancocin 
HCI or those who are receiving concomitant drugs that may 
cause neutropenia should have periodic monitoring of the 
leukocyte count. 

Vancocin . HCI is irritating to tissue .and must be given by a 
secure intravenous route of administration. ; L Pain, tender- 
ness, and necrosis occur with intramuscular injection of 
Vancocin HCI or with inadvertent extravasation. Thrombo- 
phlebitis may occur, the frequency and severity of which can 
be minimized by adjiiinistering the drug slowly as a dilute 
solution (2.5 to b.gfL) and by rotating the sites of infusion. 
There have been reports, that the frequency of infusion- 
related events (including hypotension, flushing, erythema, 
urticaria, and pruritus) increases with the concomitant ad- 
ministration of anesthetic agents. Infusion-related events 
may be imnimized by the administration ofVancocin HCI as 
a 60-minute infusion prior to anesthetic induction. 

Continued on next page 

• Identi-Code symbol. This product Information was 
prepared in June 1998. Current information oh these and other 
products of Eli Ully and Company may be obtained by direct 
inquiry to Ully Research Laboratories, Ully Corporate Center, 
Indianapolis, Indiana 46285, (800) 545-5979. 
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r^c^^CMfl^rwwpiSi^fi^ 
^a^reJ^^^&^S^ia^ 

■(i):'characte^^^a^^ 
shock, 

■Ihero^S^iBd^ 
^M^ti^ nlalhtl^^ 
'^e s^e^'aid effic^ 
intratheral- (mtralumto,;or^ 
•jjotbeen'aswH^ 
^ten^^n^itt^ 
■adTnl^sfe^qn.^ ^ ^ 

^SteHle ^ Water ^T^^^i^m^fi^i^'^^ ^ 
Sterfle/Wat«r fbrlnj^ctidptojflte^ 

'comyan : pow^^W^li^i^to 
give i&- wlut&n jof : S^mg^pli ^ 3?Ur^HER|M 

a^niay^De ^ 
^c&t 16^^ 

tfdauen^ 

JjyandMoy^m^^ 
SeOTn^tate^^ 

^u^ r m trns'ffiann^ 
tent ihlwenou^nuu^OT 

t o^ut^ with 5% ; 



;r^ageidj'u^en\ni^^^^^ 



because -fl*' jiecreaseQ "nrri™ ' MM™**^^. i ^ ^y " > * zi . ~^:£ Bjit^. . '■ 
^g^sSnSooncen^ 

ir^r^e^«p|^^ 
r«iia r^cti^^ancom 

^gnn^S^^ 1 ^^ 
©are«e^^an*a^^u^^ 

iKMassa^m^^resB^ 
^^tinin^clearaltt^^ 
raleli^^^^for^ost^ 

cante ^ ^ 

; : ;^rjc^^^^;^ ; i^S^ 

T l ?(^tuiine Clearance ^ 

, ^pa^nt^tilim^^^ 
■ ^e*aj>te^n& 

iiicfc ^patientei^ .^^idose ;oM5^ing^^i^^w«fi^; 
■ should 'W^^^ 

"wn^tions. /The^ ^ dose, ; to~maintain steblej concen* 



i lnjectioninayjpe fffi^*l^«!j*P.W 
v^a^cajttt^5B>^^^ 

:v^^ioflrs; ^ ; ^S^B^iM&M^^M 

:;:i^ciated i Itt^r , 8lnjec^ 
^^liciated:R$gteB )and^^e*^S M 

'yan^myMj^luti 

•riJ^pJ^f^?; 



oJiiniecqw 

<in v Iozbf^aterv.a^;gr^en^^^^ 
fiaybrw^r^n^^ 
;$Ti£taitpbr^ 

Vancocin®te 

T^e^rnfc^aO^ii^^^^ available*ii« 

>hife-i ^0-ioli:ViaiB'are aya^ 

:^^avaM>le^^fe^^^ ; "^^ 
Van«)cni-H(3 ADI^Vanta^ 
Hydjt>cblbnde; USP)^ 1 ^ 



mmmm 
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„ &g,£: 15^mL : vials%re available as follows: . 
I0k^k of 10;; vNDG 0002-7298^10 (VL 7298) : 

"cih HGli^Pbannac^ Bulk, Package (or Vancomycin Hy-r 
_ loride; for/section, USP.) are available . in: . - • - , . . ! . . 
(iJfe* -100-mL vials are availabie as follows:' ^ . 

*t^%i : ^ fat 7355): • . ; 

^n^^hon, Jthe > vij^^y siored at room ten* 

lyajerit . ^ v^c^y^k ' T '• ' * f r • - '■=■- ' ' ■ : =■ .• ■ : 
T p& m <mujW • : ' ,r 

&yMtag^ / 
WON-^Fede^;^ with- 

;:RBt£^^ ;.V; 
.^^j^st^e^ ^yj)pt«^ in 
P^^iyjng. .an : intravenous inJfumqn . of vancomycin - hy- 
mfcride; ; 25 jng^ ;.at .a «ni»ntrat56n "of 25, mgftnL and 

N^S&^^^ :: ....... 

v -lance iStandu^^. ^timicrobiai : Disk Suscepti- 
^esterrr^^Eo^on^^ 
Jment l^^^^jNo. VillaHova, J*£ 

""-J [jttmnutfee for ^ C^*^:^l^fc^;Stodards. 
.-.-^"for'pfl^ 

|^;^dartNS^ 
■■^"Afh^^;^ 

^^H^^>^i2919^9^pDecembex 12; 1990. * * 
. RC; Krogstad I)J, Gr^nblatt DJ: Vancomycin 
j»; in patients , with; impaired renal' function: : A; nor 
^^crdosa^. ^ /ntern -Afeci 0981;94:343. 
IWirevisedJtu^ 

|JAlfP.V| ^^^'^^^i;^;..; ;~ .. '[061397] 
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tindch !sSi& farz^skw::^ 
fcin hydrochloride) } - , ; r ; ; y "j - - ~ - . 
||k>i!^pri^U?P:=^ 

_ iwtion for We ^ 
lb not syste^ rift must 

^•f|(iv to 

II ll^iotic-assoaatftd pstfudbmem 
Itf&fos?^ 

colitis caused by 

2 i parenteral vancom 
| HCI Sterile Vancomydn rh/drochloride; USP), 
^ ^ W 

^wrotip^tJ^^c^ 

gyc^ptide 

«^ . . f ^~P^Amy^lat^ (formerly 
I^Ww>a7w^ wlu 
m^f*'HC3lj?Hie molecular weight of vancomycin 

I fcrOral Solution cbnta^ : vancomycin hydnv 
|fae*trto}i<^^ (0i67 mmol) 

it- Wdum disbar 

Ingram of vancomyc^ tbe time'of 

Jghg^l^g bottle -may contain : op to 
jpfito^ofvancomyc^^ ■ /^-■■^'i : - 

gt^drochloride has the following stmcture: 

^]^^^-^Ma^^^m/est_ oral; adminis^ation; 

^pns of VancimycM in ypjuhteers exceeded 
cbnrenfra- 

j^M^ffiSnaiy: re^^e^ did : not; exceed 
Jcy^tienti wth' no ; 1nflniin^V itinTy bowel 
Ijcflni^htorati were ; barely 

l^;j^^|m 2'c^ 5 sheets wno received^ g 
Ifcr;^;^^ 

~ ' iitrttians : ^ere ! : att^ed* in - the ^er : 3 
j of 5 gdaily,'*e^;hi^i c^centratibns of 
in tKe-fecefl (>3,100 mg/kg) and very low 
fglugAnL) canbe found uxtbe-sernm of pa^ 
v ju]]renal function who have pseiidomembra* 
)j^ ; a^inin^ter^ 

lyjjtamic circulation .even /when inflgTnTn 0 > rtr y 
After niultiplerdose oral administratiOD 




of yancomy^/m^urable serum concentrations may infe 
quently c^xu- m patients with active C. di/^ite-induced 
I^udqmembra^c^ coU in the presence of renal im 

paiiment,;the possibility of accumulation exists; ']'y-'; - 

suits primiu^y ^m in^ 

rfdition^V^^yan ; a^rsvbacten^ pe r > 
meabih'iy -and RNA syntiiesis, There isiiio cross-resistance 

active again^e/di/^ite (eg- toxigenic sfc^;iiriplicated in 
P«^ d pmemb^anqus ^/enterocpliti^); -It is- also' active against 
staphylococci/ induding SitapAy/i^w^ 'raUrmt' '] ; ■ 1 ' 
For further information, see presmbmig informati "for 
Vanco^ HCl; l£to^n^^^ ' v-- ;•; - 

V^^^ycmw^ 

*'cilH,"'"mycbb^cteriai- OT^fun^-^'^**^ ■' "" ' i - ^ ; ;- 1 , ; - -}r ■ : ■ ? - ; 
DisA Susceptibility Zhsts Mn^l^dard^dlsk and/ordi- 
lution me*^odfi desqib^ 
CUnical :La>orato^ 

test susceptibility. to .vaicomycin*^ ■>•:■-■ -: ' > r ^ - ^ 

^cocin^^lfbi:^^ foj. 
traa^ment ,pf stephylocpccai enterocolitis and antipbiotic- 
assocMt^-pseu^men^ran^ 

Parenteral adininistration of Vancocin HCl is not effective 

the r a^a ; .mdica^ 
given orally for these' mdlc^tionsl .Orailly admihisiered Van- 
cocin HCI Is not effective for other types of infection. 

Vancocin HCI is conti^dicated in patients with known faw. 
persensitryity-to this^ti^ 

Geiieral ^ffic^yrsigi^cant ser^ co^ncen^tibns have 
report^ in lsome;^p^ taken . multipie 

■fflS ; d .9^#^f^m^^r\ac^ pseuL 
49 me ™} ) ra?9 u « ?^ h .tS i|uBri^ore, momtonng^rf serum corb. 
centra^OM.'nMy fc . / : ■ v ' ^ ^ ! '~"~ 7 ' 

Some patients with inflammatory disorders <>f^ 
muo^a may have signtf cant systemic absorption of vanco- 
mycin^d^ ^refore^ risk for the development of 

,? dv erse reactions associated^ .with, the parenteral adzninis^ 
tration of vancomycin "(See package insert accompanying 
^.^yenpus ; preparation,) The risk is greater if renal 
f^Pay™ 60 * 4s/pjresent. It should jbe npted^.that the iotoJ sys^ 
tenuc and renal clearances of v 

dderly.-,>.,^v y.:;:^ v^v;-^'""-" ... ''. *'.' :: y ? ; " ' 

Ototo^city^ pccuri^ m recerying VancccinHCL 

, Itmay be transient or permanent Jt has been ^ported 
mostly m jMtients ; w%h^^^ excessive intrave- 

nous doses, who, have : an underlying hearing lossv pr who 
are receiving concomitant therapy ; with another ototoxic 
agent, such aa ; an aminoglycoside,; ^riali tests pf auditory 
fimctipn may. ^ risk of 

ototoxicity. ' ; ;~~ " 

VVhen patients with underlying renal dysfunction or those 
• receiving conconntant therapy wjth an ammogiycoside are 
being treated, aerial momtoring of renal ^ function should be 
performed. *^r^ : ' .."ltr'----i: V^"' = . ."'A.:'.;::/.;'. /. 
Usage inrj*regnancy —Pregnancy Category C —iiuMmal re- 
production studies have not been conducted with Vancocin 
HGI. It is not known ; whether Vancocin HCI can affect re- 
production capacity. In a controlled clinical study, the poten- 
tial ototoxic and nephrotoxic, effects of Vancocin HCI on inr 
•fents were evaluated, when; the -drug: wa^ ad^ninistered in? 
travenously tp pregnant women forcserious L staphylocbccai 
'infections compHcating ; intravenous drug abuse; Vancocin 
HCI was found in cord blood.- % sensorineui^=hearing/lpM 
or nephrotoxicity attributable to Vancocin HCI was noted. 
One infant whose mother i^eived Vancocin HCI in the 
third trimester experienced conductive , hearing, loss that 
was npt atfributed to the adniinistratipn of \^cocin HCI: 



Because the number^ patients treated in L this study ; was 
limited and Vancocin HCI was administered only in the sec- 
ond and third trimesters, it is not known whether Vancocin 
HCI causesieteU h^7 Vancocin TICl should be given to a 
pregnant woman only if clearly needed. ; / ; ■ ■ 
Nursing Mothers -r-Vancocin HQ is excreted in human milk 
based on information obtained .with.the intravenous adjnin- 
is^tion of Vancc^ HCI. Blood, concen^ations acbieyed 
with oral- : adniinistration are - very low- (see CUNICAL 
PHARMACGLO(3Y). Caution should be , exerciseci; when 
Vejicotin HCli&ap^ninistered to a nursing woman. Because 
pf .^..potential;.to.^er^-.^^^/a decision. should be 
made whether to discontinue nursing or discbntiriue-die 
drug, taking jnto account^ drug to the 

'moffier.v.- : -^:-^f-;'-;."/f ' ( ..T. \' . - 

ADVERSE REACTIONS 1 X ^ ^= i ; % *- 
Nephrotoxicity — Rarely, renal failure, principally mani- 
fested' by increased '/serum creatinine or BUN concentra- 
tions, especially in patiente gwen large doses of infrave- 
Tibu^ly^p^ain^red VanaranHCi; ^ has been reportedl Rare 
cases^f mte^to : nephri reported: Most of 

these have occurred in patients who were given aminogly- 
cosides conconu'tantly or who, had - preexisting kidney dys^ 
function. When Vajicodn HCI was discontinued, azxrtemia 
resolved m mc«t patient ^•• v "^.-;...:v ; -r,.- ^- ■„ 
Gtoto&city -^A few dozen cases of hearing loss associated 
with mtreVCTousiy^a HGI have been . 

reporteiMost of these patients had K^eydysfu^ctwnor'a. 
preexisting hearing loss -or ^ Were receiving concomitant 
.treatment with ^ an ototoxic drug.- Verti^, dixrinessi and tin- 
nitus have been reported rarely.^ 5 - : ; ; & ^i - v ;: 
Hematopoietic —Reversible neutropenia, usually starting 1 
week or more aflei- onset of m txa venous therapy with Van- 
cocin HCI or ateraHbteJabsage of more th^ 25 g/ has been 
reported for several dozen patients. Neutropenia' ^appears tp 
be promptly reversible when Vaacocih HCI is discohtMued: 
Tnnmibocytopenia has rarely been reported. 
Miscellaneous Tr^afi^ently^pati been reported 

to have had anaphylaxis, drug fever, chills, nausea, eosino- 
philia; rashes (mcluding..exfoHative dennatitis), ^tovens^ 
Johnson syndrome, toxic epidermal hecrolysisV and fsai 
cases of -vasculitis in association with the adininistration of 
Vancocin HCL r / . ., . l ^i f::: '^y;ry'y :, - : 'Vv^''" ■ 
A condition' has been reported , that is similar to ■ the ' I\£ 
induced , syndrome with symptoms consistent with anaph'y- 
l^^^rf^^??^': including hypotension, wheezing, dya? , 
pnea, urti^r^ -priOT^,. flus <*&ed 
Sy^^m^; j^Jai$ , 

^y^BT^'.^i^pe^^o^ 

cwe^ " 

Suppdrtiv^e^are is advised, with Maintenance of glomerular 
tt^tion.^Vancoinycin58 poorly removed by oUajysisV Hemo; 
filtration^ and^hemdperr^ion wi^ resin 'have 

been repoited tb;^ 

7Ha^hi : 4^>dhte|B up-to-date information^ 
treatment of oyerdoB>, a g^iiesVmrce is 'your certified Re- 
gional Poison Cpritrpl Center. Telephone numherfeof! certi- 
fied poison control centers are listed in the Physicia^^Desk 
tyf^W^PPtyz 1° nianaging overdosage, cnpiider$&pp> . 
$^f?>M\ m^Sple^^g^'^^^^:" interaction 'among 
o^n^^a^ ; {muff^ your patient : :V : T' ; ;X 

. pO^GE AOT ^ -S^l - 

Adults 4-Oral Vancocin HGI is used in treating antibiotic- 
associated pseudomembranous colitis ; caused by C. di^iciie 
and stephylococcaJ^terc^ not effec- 

tive by the oral route for other types bf^ectioBs: Th^'usual 
adult total dafly dc^e is 500 n^^ 

mT3-or/4^dlinded;aose^^.7-to^ i , 

Pediatric Patients ^The usual dairy dosage is 40 mg/kgin 3 
or 4 divided doses for 7 to 10 days. The total dailyrdbsage 
should-npt easaei -.irg;;:-' "f; • -ri r*i ■ _ i>i';?5^•••.'.^•^/;7. , 

PREPARATION AND STABHJ1Y 
The contents of the 10-g bottle may ^ be mixed with distilled 
or deidnized water (115 mL) for oral: adniinistration. When 
mixed with 115 mL of water, each^6 mL provides approxi- 
mately 500 ing ^ of vancomycin. The cbritente of the 1-g bottle 
may be mixed with distilled or deionized water (20 mL). 
When reconstituted; with 20 mL, each 5 mL contains ap- 
proximately 250 mg of vancomy cin. Mix thoroughly to dis- 
solve. These nnxtures may be kepi for 2 weeks in a refrig- 
erator without significant loss of potency. . 
The appropriate oral solution dose may be diluted in 1 oz of 
water and given to the patient to drink. Common flavoring 
syrups may l»e added to the solution to iin^rove the taste for 

• Identi-Code® symbol., this product information was 
prepared in June 1998. Current information on these and other 
products of Eli Ulry arid Company may be obtained hy direct 
inquiry to Lilly Research Laboratories, Lilly Corporate Center, 
Indianapolis, Indiana 46285, (8001 54S-5979. t 
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6 B is no longer used in bacteriology. Identifiable orga- . 
ms formerly placed in the genus B. have all been transferred 
other genera/ Specifically. B. anitratum is now known ^as 
l^bac^calcoZceticusJ B. coli is now called Eschenchu, , 
„ [Mod L fr. G. bakterion, dim. of tettro/i. a staff or club] : 
Ceri um, pi. bac te ria (bak-ter'e-um, ,fi) A unicellular 
•fiotic microorganism that usually multiplies by cell d.v^ 
j and has a cell wall that provides a constancy of form; they 
. be aerobic or anaerobic, motile or . nonmotile, and free- , 
-saprophytic, parasitic, or pathogenic, see also Cyanobac- , : 
Mod Lfr. G. bakterion, dim. of baktron. a staff] ; . : 

> s b., a type of the typhoid-paratyphoid subgroups of the 

^iactose-fermenting bacteria. 

lul^reen b^s'EE Cyanobacteria, .: :>u 

fouveau's b., iomttRm»Xm flostrimum,chauvoei. 

fclfcterkb., that fo^.^,^ 6 ^^., j,*, . ■ 
Igoieric tL, a K' ! ^aV'«wr^'W.exbtpxlh - : ,; -j,: . .... 
•indsenicb^ (Dab.' in 'the symbiotic condition in which its. 
Se includes the genome (probacteriophage) of a temperate 
Cophage; in occasional instances the probacteriophage d.s- 
Esfrom the bacterial genome, develops into vegetative 
SbpE. and then matu7es ; ;causing lysis of the respective 
and release into theculture medium of infective temper- 
ba'cteriophage; (2) ..formerly, a pseudolysogenic bacterial : 
i" aCaTri^' stfain of bacteriophage of low infect.v.ty. 
^oeenic'b., a b. that causes .a pyogenic, infection, such as the 
Snic QOCci : (staphylococci, streptococci. pneumococci. me- 
'tfngococci) and Haemophilus influence. 
iC-te-ri u-ria (bak-ter^-u'r^ of bacteria in the- 

^te-roid(bak'ter^yd)^ 
Mc-te roi-da ce ae (bak'ter-oy-da'se-e). A family of obligate 
IWrbbic (micrbaerophilic species may occur), nonsporeforming 
IE (order Eubacteriales) containing Gram-negative rods 
iSvary in size from minute, filterable forms to long, filament 
l£b^hing.forms;pronounceJ.pleomo^ 
iStot le and nonmotile species occur, motile cells are Pcntnchous 
SSyHuids are frequently required for growth. Carbohydrates 
liTusually fermented with. the productipjvof acid; gas may be , 
^uced in glucose or.peptone media. These organisms occur 
SSS to the intestinal' tracts and mucous membranes of 
tSSooded animals. They may be pathogenic. The type genus 
'MBacteroides.- ""j - " . '" 

%c U roi des (bak-ter-oy'dez). , A genus of obligate anaerobic 
llsporeforrnihg bacteria (family Bactero.daceae) containing 
^negative nrfs. Both motile and nonmotile spec.es .occur. 
S cells' are peritrichobs. Some species ferment carbohy- 

or propionic acids, sometimes with . short-chained alcohols , 
: SSric acid is not a major product. Those spec.es which do not 
S , carbohydrates produce from peptone either trace to mod- 
'entte amounts of succinic., formic, aceuc, and lactic acids or 
?2rTmounts of acetic jahd butyric acids. w.th.mode«tt 
Lmolts of. alcohols i and isovaleric. propionic, and "sobuync 
iSTrhey are part of the normal flora of the oral, respiratory 
jSnXand urogenital cavities of humans and an.mals : «- 
Ispecies are pampgenic. The type species is B.fragihs. IO. bacie 
•rion + eidos.-form].-,-., . '" : ■ ■ .. , . . . - 

B Wvto, a species usually isolated from urogenital and abdomi- 
i Sal SL and linked to pelvic inflammatory disease. , 
fcapMo'sus, a species isolated from human cyst, and wounds 
L ffid feces, and from the intestinal tracts of some 

Fjite, former name for Eikenella corrodens 
[B dMens, a species isolated from abdominal and urogenital 

SVec io" and from the mouth, syn Prevotella d.s.ens. 
' a species that is one of the predominant organisms m 

, g jrag wiw, i h«. ^ animals; also found in 

•• is the type species of the genus B. ... • ■ .„„ 

* | s «/^^«ra species- found in an infected appendix, in lung 
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B melaninogenicus, syn Prevotella melaninogenica. 
B nodo'sus, a species involved in the causation of foot rot. in 
sheep and goats, syn Dichelobacter nodosus.. y ; 

B ora'lis, a species found in the gingival crevice area of man 
and in. infections of the oral cavity and upper respiratory and 
genital tracts, syn Prevotella oralis. .i r i i :. 

B o'ris, a species isloated from the gingival crevice, systemic 

■ infections, face; neck, and chest abscesses, wound drainages, and 
blood and various bodily fluids, syn Prevotella ons. ; , r ■ . : 
B. pneumosin'tes, a species found in the "^P^^'ngival 
crevice and periodontal pockets, blood, respiratory tract, brain 
abscesses, and head and neck infections, , ; . • 

B. praeacu'tus, a species isolated from the intestinal tracts of 

1 infarits and adults, gangrenous lesions, lung abscesses, and 

. blood, syn Tissierella praeacuta. 
B. putredi'nis, & species ; isolated from feces, cases of acute 
appendicitis, and abdominal and rectal abscesses; also from foot 
rot of sheep and from farm soil. . ' • : . ■ '. 

B. thetaiotamicron, * species implicatedin intra-abdominal in-, 

T^^lyfieus, a species" isolated from infections of the respirar 
SrJ anStlnal^cts. and from the buccal cavity, intestinal 
tract, urogenital tract, and blood after a dental extraction. - , 
bac te roi do sis (bak'ter-oy-d6'sis). Rarely used term for an 
infection with Bacteroides. . . ! 

bac u li form (ba-kyO'li-form). Rod-shaped. [L. baculum, a rod. 

+ forma, form] ■ - . •' , 

Bac u lo vi ri dae (bak-yu-15-vir'i-de). A family of viruses that 
multiply only in invertebrates; virions are rod-shaped and mea- 
sure 40 to 70 nm by 250 to 400 ran; genomes are of double- 
- sanded supercoiled" Dr^A (MW 80 to 100. x 10 4 ), Genera of 
viruses that multiply only in invertebrates are also included 1 h, 
other families: lridovirus ^ (Iridovindae). Entomopaxvirus (Pox- 
' ^A^Densovirus (Parvoviridae), cytoplasmic Polyhe*al 
v nis group (Reoviridae). and Sigmavirus (Rhabdovindae ) 
uloviros derived vectors are frequently used to express foreign 
genes in insect cells. [L. baculum. rod] ; ,. ; 
bac u lo vi rus (bak'Q-16-vT-rOs). A virus that tofects^ insect 
cells; used extensively in expression systems for ^binant 
. proteins that require eucaryotic processing systems. [L. baculum, 
rod, + virus] ...... ■ . 

bac u lum (bak'yO-Wm). syn os penis. [L. a rod] : :■ 

Baehr, George, U.S. physician, 1887^1978..see B.-Lohle,n te: 

Bad*;" ErWin, German physician in Tokyo. 1849-^1913. sri B.'s 

. diseosei v ? *" : ' 

BAER Abbreviation for brainstem auditory evoked response, see 

..... evoked response. . .■■ io« 

Baer, Karl E von, German-Russian embryologist, 1792-187o. 
u see B.'s law % vesicle. ..... ; 

Baer's ves i cle. See under vesicle. : ; l ' = ' 

Baeyer, Johann F.W.A. von, German chemist and Nobel lau- 
: reate. 1835-1917. seeBSs theory. < 
bag. A pouch, sac, or receptacle. [A.S. baelg] . 
A«*h» h oroorietarv name for a self-reinflating b. with nonre. 
brShlg%Te^ positive pressure ventilation dunng 
resuscitation with oxygen or air. ■ . 

breathine b., a collapsible reservoir from which gases are m- 
haTed and into which gases may be exhaled dunng general anes- 
thesia or artificial ventilation, syn reservoir b. . 
colostomy b., a bag worn over an artifical anus to collect feces. 
SSSTbT a large b. in which expired gas is collected for 
^venTrninutes to 8 determine oxygen consumption in humans 
unde^conditions of actual work. (C O, Douglas ■ 
nuclear b. the aggregation of nuclei occurring in the nonstnated 
«ntr of ^intrafusal muscle f.ber of a neuromuscular spindly 
Petersen's b., an obsolete device consisting of a rubber b intro- 
luceHto the rectum and inflated to push up the bladder to 

KKS»i^r b/us^for forcing air through 
the eustachian tube by the Politzer method. 



virus 




! than a Vinis (MW 75.000- 100.000)' and differs from one in that it 
consists only of single-stranded closed circular RNA, lacking a 
protein covering (capsid); replication does not depend on a help- 
er virus, but is mediated by host cell enzymes, [virus + Q. eidos, 
resemblance] 1 " • • " '* ! 

n t I gist<vi-rol'6-jist). A specialist in' virology, 
ri-r logy <vt-rol'6-jeV vi-V- The study of viruses and of virus 
disease, [virus + Q. : logos, study] ; ^ . , . 

riro pex-is ^ro-pek'sis)^: Binding of virus to a cell and sub- 
sequent absorption (engulfment) of : yirus particles by that cell, 
[viro- + G. pexis. fixation] [ \ } \ : - ; , ... . v .'..,. : . 

H ru-ci dal (vl-rii-si'd&i); Destructive to a virus, syn viricidal, 
pi ru cide (vT-rfl-sid). An agenractive, against virus infections. 
SYNviricide. [virus + L. caedo, to kill] ,. , ;i 

ri-ru-c pria (vT-rfl-k6'pre-&).. : Presence of virus in feces, [virus 
+ G. kopros,] feces] ; ; f : , ; : >' ■ 
viru lence., The disease-evoking power of a pathogen; numeri- 
cally expressed as the . ratio of the number of cases of overt 
' infection to the total number infected, as determined by immuno- 
assay. [L. virulentia, ix: : virulentus t poisonous] 
vir u lent (vir'u-lent). Extremely toxic, denoting a markedly 
pathogenic microorganism. [L. virulentus. poisonous] 
vir u lif er-ous (vl-rfl-lifer-fls). Conveying virus.: 
vir u ria (vT-ru're-fi)- Presence of viruses in the' urine, [virus + G. 
ouron, urine] 1, *.- 



VIRUS 



vi rus pi vi rus es {Write). 1. Formerly, the specific agent of an 
. infectious disease i 2. Specifically; a term for a group of infec- 
ttiousragerittywhichi*wi^ 



through fine ; filters that retain most bacteria, anr usually not 
visible through the light microscope, lack independent metabo- 
lism, and are incapable of growth or reproduction apart from 
living cells. They have a prokaryotic genetic apparatus but ditter 
sharply from bacteria in other respects. The complete particle 
■ usually contains only DNA or RNA. not both, and is- usually 
covered by a protein shell or capsid that protects the nucleic acid. 
They range in size from 15 mm up to several hundred- mm. 
Classification of v.'s depends upon characteristics, of virions as 
well as upon mode of transmission, host range, symptomatology, 
andother factors. ; For y.'s : not listed below. , see the specific 
name, syn fiitrable.v.. ultravirus tl 3, Relating.to or caused by a 
, v., as a virus disease., [L. poison] ■. . : ; ,r; 5 . ». 
2060 v., a strain of common cold v.; early isolate of Rhinovirus. 
synJHv. . ...=. ■ . = ; • 

Abelson murine leukemia v., a retrovirus belonging tq the Type 
C retrovirus group subfamily 1 (family Oncovirinae) which is as- 
sociated with leukemia and produces in vitro transformation of 
mouse cells. - ■: 

adeno-associated v. (AA\) 9 syn Dependovirus. 
adenoidai-pharyngeal-corijunctival v v syn adenovirus. 

adenosatellite v. f syn Oepcrxdovirus. 

African horse sickness v., a v. of the genus Orbivirus, in the 
: family Reoviridae; the cause of African horse sickness. 
African swine fever v., a DNA v. related to the.family Iridoviri- 
dae and the etiologic agent of African swine fever., 
AIDS-related v. (ARV), obsolete term for human immunodefi- 
ciency v. i,, . ^ . ■■<• 
Akabane v., a v. of the genus Bunyavirus, family Bunyavindae. 
causing abortion in cattle and congenital arthrogryposis and hy- 
dranencephaly in bovine fetuses in Israel, Japan, and Australia; it 
is transmitted by mosquitoes. 

Aleutian mink disease v., a v. of the genus Parvovirus causing 
Aleutian mink disease. .,. • .;. .... •<••..-.•• • • •■'".'* ; 

/amphbtropic; v.v:an;6ncoma 
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U.S. Food and Drug Administration 

The Rise of Antibiotic-Resistant Infections 

by Ricki Lewis, Ph.D. 

When penicillin became widely available during the second world war, it was a medical miracle, rapidly 
vanquishing the biggest wartime killer-infected wounds. Discovered initially by a French medical 
student, Ernest Duchesne, in 1896, and then rediscovered by Scottish physician Alexander Fleming in 
1928, the product of the soil mold Penicillium crippled many types of disease-causing bacteria. But just 
four years after drug companies began mass-producing penicillin in 1943, microbes began appearing 
that could resist it. 

The first bug to battle penicillin was Staphylococcus aureus. This bacterium is often a harmless 
passenger in the human body, but it can cause illness, such as pneumonia or toxic shock syndrome, 
when it overgrows or produces a toxin. 

In 1967, another type of penicillin-resistant pneumonia, caused by Streptococcus pneumoniae and called 
pneumococcus, surfaced in a remote village in Papua New Guinea. At about the same time, American 
military personnel in southeast Asia were acquiring penicillin-resistant gonorrhea from prostitutes. By 
1976, when the soldiers had come home, they brought the new strain of gonorrhea with them, and 
physicians had to find new drugs to treat it. In 1983, a hospital-acquired intestinal infection caused by 
the bacterium Enterococcus faecium joined the list of bugs that outwit penicillin. 

Antibiotic resistance spreads fast. Between 1979 and 1987, for example, only 0.02 percent of 
pneumococcus strains infecting a large number of patients surveyed by the national Centers for Disease 
Control and Prevention were penicillin-resistant. CDCs survey included 13 hospitals in 12 states. 
Today, 6.6 percent of pneumococcus strains are resistant, according to a report in the June 15, 1994, 
Journal of the American Medical Association by Robert F. Breiman, M.D., and colleagues at CDC. The 
agency also reports that in 1992, 13,300 hospital patients died of bacterial infections that were resistant 
to antibiotic treatment. 

Why has this happened? 

"There was complacency in the 1980s. The perception was that we had licked the bacterial infection 
problem. Drug companies weren't working on new agents. They were concentrating on other areas, such 
as viral infections," says Michael Blum, M.D., medical officer in the Food and Drug Administration's 
division of an ti -infective drug products. "In the meantime, resistance increased to a number of 
commonly used antibiotics, possibly related to overuse of antibiotics. In the 1990s, we've come to a 
point for certain infections that we don't have agents available." 

According to a report in the April 28, 1994, New England Journal of Medicine, researchers have 
identified bacteria in patient samples that resist all currently available antibiotic drugs. 

Survival of the Fittest 
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The increased prevalence of antibiotic resistance is an outcome of evolution. Any population of 
organisms, bacteria included, naturally includes variants with unusual traits-in this case, the ability to 
withstand an antibiotic's attack on a microbe. When a person takes an antibiotic, the drug kills the 
defenseless bacteria, leaving behind-or "selecting," in biological terms-those that can resist it. These 
renegade bacteria then multiply, increasing their numbers a millionfold in a day, becoming the 
predominant microorganism. 

The antibiotic does not technically cause the resistance, but allows it to happen by creating a situation 
where an already existing variant can flourish. "Whenever antibiotics are used, there is selective 
pressure for resistance to occur. It builds upon itself. More and more organisms develop resistance to 
more and more drugs," says Joe Cranston, Ph.D., director of the department of drug policy and standards 
at the American Medical Association in Chicago. 

A patient can develop a drug-resistant infection either by contracting a resistant bug to begin with, or by 
having a resistant microbe emerge in the body once antibiotic treatment begins. Drug-resistant infections 
increase risk of death, and are often associated with prolonged hospital stays, and sometimes 
complications. These might necessitate removing part of a ravaged lung, or replacing a damaged heart 
valve. 

Bacterial Weaponry 

Disease-causing microbes thwart antibiotics by interfering with their mechanism of action. For example, 
penicillin kills bacteria by attaching to their cell walls, then destroying a key part of the wall. The wall 
falls apart, and the bacterium dies. Resistant microbes, however, either alter their cell walls so penicillin 
can't bind or produce enzymes that dismantle the antibiotic. 

In another scenario, erythromycin attacks ribosomes, structures within a cell that enable it to make 
proteins. Resistant bacteria have slightly altered ribosomes to which the drug cannot bind. The 
ribosomal route is also how bacteria become resistant to the antibiotics tetracycline, streptomycin and 
gentamicin. 

How Antibiotic Resistance Happens 

Antibiotic resistance results from gene action. Bacteria acquire genes conferring resistance in any of 
three ways. 



In spontaneous DNA mutation, bacterial DNA (genetic material) may mutate 
(change) spontaneously (indicated by starburst). Drug-resistant tuberculosis arises this way. 
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take up DNA from another bacterium. Pencillin-resistant gonorrhea results from transformation. 



Most frightening, however, is resistance acquired from a small 
circle of DNA called a plasmid, that can flit from one type of bacterium to another. A single plasmid can 
provide a slew of different resistances. In 1968, 12,500 people in Guatemala died in an epidemic of 
Shigella diarrhea. The microbe harbored a plasmid carrying resistances to four antibiotics! 

A Vicious Cycle: More Infections and Antibiotic Overuse 

Though bacterial antibiotic resistance is a natural phenomenon, societal factors also contribute to the 
problem. These factors include increased infection transmission, coupled with inappropriate antibiotic 
use. 

More people are contracting infections. Sinusitis among adults is on the rise, as are ear infections in 
children. A report by CDC's Linda F. McCaig and James M. Hughes, M.D., in the Jan. 1 8, 1995, Journal 
of the American Medical Association, tracks antibiotic use in treating common illnesses. The report cites 
nearly 6 million antibiotic prescriptions for sinusitis in 1985, and nearly 13 million in 1992. Similarly, 
for middle ear infections, the numbers are 15 million prescriptions in 1985, and 23.6 million in 1992. 

Causes for the increase in reported infections are diverse. Some studies correlate the doubling in doctors 
office visits for ear infections for preschoolers between 1975 and 1990 to increased use of day-care 
facilities. Homelessness contributes to the spread of infection. Ironically, advances in modern medicine 
have made more people predisposed to infection. People on chemotherapy and transplant recipients 
taking drugs to suppress their immune function are at greater risk of infection. 

"There are the number of immunocompromised patients, who wouldn ! t have survived in earlier times, 11 
says Cranston. "Radical procedures produce patients who are in difficult shape in the hospital, and are 
prone to nosocomial [hospital-acquired] infections. Also, the general aging of patients who live longer, 
get sicker, and die slower contributes to the problem," he adds. 

Though some people clearly need to be treated with antibiotics, many experts are concerned about the 
inappropriate use of these powerful drugs. "Many consumers have an expectation that when they're ill, 
antibiotics are the answer. They put pressure on the physician to prescribe them. Most of the time the 
illness is viral, and antibiotics are not the answer. This large burden of antibiotics is certainly selecting 
resistant bacteria," says Blum. 

Another much-publicized concern is use of antibiotics in livestock, where the drugs are used in well 
animals to prevent disease, and the animals are later slaughtered for food. "If an animal gets a bacterial 
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infection, growth is slowed and it doesn't put on weight as fast," says Joe Madden, Ph.D., strategic 
manager of microbiology at FDA's Center for Food Safety and Applied Nutrition. In addition, 
antibiotics are sometimes administered at low levels in feed for long durations to increase the rate of 
weight gain and improve the efficiency of converting animal feed to units of animal production. 

FDA's Center for Veterinary Medicine limits the amount of antibiotic residue in poultry and other meats, 
and the U.S. Department of Agriculture monitors meats for drug residues. According to Margaret Miller, 
Ph.D., deputy division director at the Center for Veterinary Medicine, the residue limits for 
antimicrobial animal drugs are set low enough to ensure that the residues themselves do not select 
resistant bacteria in (human) gut flora. 

FDA is investigating whether bacteria resistant to quinolone antibiotics can emerge in food animals and 
cause disease in humans. Although thorough cooking sharply reduces the likelihood of antibiotic- 
resistant bacteria surviving in a meat meal to infect a human, it could happen. Pathogens resistant to 
drugs other than fluoroquinolones have sporadically been reported to survive in a meat meal to infect a 
human. In 1983, for example, 18 people in four midwestern states developed multi-drug-resistant 
Salmonella food poisoning after eating beef from cows fed antibiotics. Eleven of the people were 
hospitalized, and one died. 

A study conducted by Alain Cometta, M.D., and his colleagues at the Centre Hospitalier Universitaire 
Vaudois in Lausanne, Switzerland, and reported in the April 28, 1994, New England Journal of 
Medicine, showed that increase in antibiotic resistance parallels increase in antibiotic use in humans. 
They examined a large group of cancer patients given antibiotics called fluoroquinolones to prevent 
infection. The patients 1 white blood cell counts were very low as a result of their cancer treatment, 
leaving them open to infection. 

Between 1983 and 1993, the percentage of such patients receiving antibiotics rose from 1.4 to 45. 
During those years, the researchers isolated Escherichia coli bacteria annually from the patients, and 
tested the microbes for resistance to five types of fluoroquinolones. Between 1983 and 1990, all 92 E. 
coli strains tested were easily killed by the antibiotics. But from 1991 to 1993, 1 1 of 40 tested strains (28 
percent) were resistant to all five drugs. 

Towards Solving the Problem 

Antibiotic resistance is inevitable, say scientists, but there are measures we can take to slow it. Efforts 
are under way on several fronts-improving infection control, developing new antibiotics, and using 
drugs more appropriately. 

Barbara E. Murray, M.D., of the University of Texas Medical School at Houston writes in the April 28, 
1994, New England Journal of Medicine that simple improvements in public health measures can go a 
long way towards preventing infection. Such approaches include more frequent hand washing by health- 
care workers, quick identification and isolation of patients with drug-resistant infections, and improving 
sewage systems and water purity in developing nations. 

Drug manufacturers are once again becoming interested in developing new antibiotics. These efforts 
have been spurred both by the appearance of new bacterial illnesses, such as Lyme disease and 
Legionnaire's disease, and resurgences of old foes, such as tuberculosis, due to drug resistance. 

FDA is doing all it can to speed development and availability of new antibiotic drugs. "We can't identify 
new agents-that's the job of the pharmaceutical industry. But once they have identified a promising new 
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drug for resistant infections, what we can do is to meet with the company very early and help design the 
development plan and clinical trials," says Blum. 

In addition, drugs in development can be used for patients with multi-drug-resistant infections on an 
"emergency IND (compassionate use)" basis, if the physician requests this of FDA, Blum adds. This is 
done for people with AIDS or cancer, for example. 

No one really has a good idea of the extent of antibiotic resistance, because it hasn't been monitored in a 
coordinated fashion. "Each hospital monitors its own resistance, but there is no good national system to 
test for antibiotic resistance," says Blum. 

This may soon change. CDC is encouraging local health officials to track resistance data, and the World 
Health Organization has initiated a global computer database for physicians to report outbreaks of drug- 
resistant bacterial infections. 

Experts agree that antibiotics should be restricted to patients who can truly benefit from them— that is, 
people with bacterial infections. Already this is being done in the hospital setting, where the routine use 
of antibiotics to prevent infection in certain surgical patients is being reexamined. 

"We have known since way back in the antibiotic era that these drugs have been used inappropriately in 
surgical prophylaxis [preventing infections in surgical patients]. But there is more success [in limiting 
antibiotic use] in hospital settings, where guidelines are established, than in the more typical outpatient 
settings," says Cranston. 

Murray points out an example of antibiotic prophylaxis in the outpatient setting—children with recurrent 
ear infections given extended antibiotic prescriptions to prevent future infections. (See "Protecting Little 
Pitchers 1 Ears" in the December 1994 FDA Consumer.) 

Another problem with antibiotic use is that patients often stop taking the drug too soon, because 
symptoms improve. However, this merely encourages resistant microbes to proliferate. The infection 
returns a few weeks later, and this time a different drug must be used to treat it. 

Targeting TB 

Stephen Weis and colleagues at the University of North Texas Health Science Center in Fort Worth 
reported in the April 28, 1994, New England Journal of Medicine on research they conducted in Tarrant 
County, Texas, that vividly illustrates how helping patients to take the full course of their medication 
can actually lower resistance rates. The subject-tuberculosis. 

TB is an infection that has experienced spectacular ups and downs. Drugs were developed to treat it, 
complacency set in that it was beaten, and the disease resurged because patients stopped their 
medication too soon and infected others. Today, one in seven new TB cases is resistant to the two drugs 
most commonly used to treat it (isoniazid and rifampin), and 5 percent of these patients die. 

In the Texas study, 407 patients from 1980 to 1986 were allowed to take their medication on their own. 
From 1986 until the end of 1992, 581 patients were closely followed, with nurses observing them take 
their pills. By the end of the study, the relapse rate-which reflects antibiotic resistance-fell from 20.9 to 
5.5 percent. This trend is especially significant, the researchers note, because it occurred as risk factors 
for spreading TB-including AIDS, intravenous drug use, and homelessness-were increasing. The 
conclusion: Resistance can be slowed if patients take medications correctly. 
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Narrowing the Spectrum 

Appropriate prescribing also means that physicians use "narrow spectrum" antibiotics-those that target 
only a few bacterial types—whenever possible, so that resistances can be restricted. The only national 
survey of antibiotic prescribing practices of office physicians, conducted by the National Center for 
Health Statistics, finds that the number of prescriptions has not risen appreciably from 1980 to 1992, but 
there has been a shift to using costlier, broader spectrum agents. This prescribing trend heightens the 
resistance problem, write McCaig and Hughes, because more diverse bacteria are being exposed to 
antibiotics. 

One way FDA can help physicians choose narrower spectrum antibiotics is to ensure that labeling keeps 
up with evolving bacterial resistances. Blum hopes that the surveillance information on emerging 
antibiotic resistances from CDC will enable FDA to require that product labels be updated with the most 
current surveillance information. « 

Many of us have come to take antibiotics for granted. A child develops strep throat or an ear infection, 
and soon a bottle of "pink medicine" makes everything better. An adult suffers a sinus headache, and 
antibiotic pills quickly control it. But infections can and do still kill. Because of a complex combination 
of factors, serious infections may be on the rise. While awaiting the next "wonder drug," we must 
appreciate, and use correctly, the ones that we already have. 



Big Difference 

If this bacterium could be shown four times bigger, it would be the right 
relative size to the virus beneath it. (Both are microscopic and are shown 
many times larger than life.) 




Although bacteria are single-celled organisms, viruses are far simpler, vi ru e 

consisting of one type of biochemical (a nucleic acid, such as DNA or 
RNA) wrapped in another (protein). Most biologists do not consider 

viruses to be living things, but instead, infectious particles. Antibiotic drugs attack bacteria, not viruses. 



The Greatest Fear— Vancomycin Resistance 

When microbes began resisting penicillin, medical researchers fought back with chemical cousins, such 
as methicillin and oxacillin. By 1953, the antibiotic armamentarium included chloramphenicol, 
neomycin, terramycin, tetracycline, and cephalosporins. But today, researchers fear that we may be 
nearing an end to the seemingly endless flow of antimicrobial drugs. 

At the center of current concern is the antibiotic vancomycin, which for many infections is literally the 
drug of "last resort," says Michael Blum, M.D., medical officer in FDA's division of anti-infective drug 
products. Some hospital-acquired staph infections are resistant to all antibiotics except vancomycin. 

Now vancomycin resistance has turned up in another common hospital bug, enterococcus. And since 
bacteria swap resistance genes like teenagers swap T-shirts, it is only a matter of time, many 
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microbiologists believe, uiVtil vancomycin-resistant staph infections appear. "Staph aureus may pick up 
vancomycin resistance from enterococci, which are found in the normal human gut," says Madden. And 
the speed with which vancomycin resistance has spread through enterococci has prompted researchers to 
use the word "crisis" when discussing the possibility of vancomycin-resistant staph. 

Vancomycin-resistant enterococci were first reported in England and France in 1987, and appeared in 
one New York City hospital in 1989. By 1991, 38 hospitals in the United States reported the bug. By 
1993, 14 percent of patients with enterococcus in intensive-care units in some hospitals had 
vancomycin-resistant strains, a 20-fold increase from 1987. A frightening report came in 1992, when a 
British researcher observed a transfer of a vancomycin-resistant gene from enterococcus to Staph aureus 
in the laboratory. Alarmed, the researcher immediately destroyed the bacteria. 

Ricki Lewis is a geneticist and textbook author. 
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